Effects of non-opioid antitussives on epileptiform activity and NMDA responses in hippocampal and olfactory cortex slices.
Three commonly used antitussive compounds were tested for their ability to block epileptiform activity recorded extracellularly from hippocampal and olfactory cortex slices maintained in vitro. Antitussives were bath-applied to brain slices either before or after epileptiform activity was induced. Dextromethorphan (DM) prevented electrically evoked epileptiform afterdischarges and arrested spontaneous bursting induced by exposure to added NMDA or to Mg2(+)-free medium. In contrast, caramiphen (CM) and carbetapentane (CB) were effective against epileptiform activity induced by Mg2(+)-free medium, but not by NMDA. Atropine was not effective in blocking epileptiform activity at concentrations 10 times the effective concentration of CM, which has known cholinolytic activity. Our results suggest that all these antitussives exert their anticonvulsant action at the DM binding site. Neither cholinolytic activity nor antagonism of the NMDA receptor-channel complex appears to be necessary for antitussives to prevent or arrest epileptiform activity. DM appears to have a separate NMDA-antagonist property in addition to its actions at the DM site. Our neurophysiological evidence supports the hypothesis that these antitussives have anticonvulsant properties independent of any action at the NMDA receptor-channel complex.